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€■ H s v ^£- ^^-B-S. ^°fl ^^-S^, A>-g-^ ^AlJrS. S\E-»J\?>} 

3. *H, ^71 42-^ AV^^7> ^Rr ^HS ^£1- ^ 

#^3 4lJl7> #^S]7l #4 -f ofl A>-§-7> Al^S-JfE] ^#51 ^^Al^ S «.Ei « 

^ ^ 4Ej.nl 2eH4 A>-g-7V7]- ^Sfrfe ^ 

3E. 3 

#3, "frS, ^^flAjJl, ^Aj^Tjl, Af^Al^^l 
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^i-ft-51 ^ ^ {APPARATUS AND METHOD FOR INDUCING EMOTION} 

51 2tt ^sfl^ #*HH^ ^-n-S ^r^: M^Ml Sl^i}. 

51 3^ t^ofl 4# ^^i-B-3E l-^£olc|-. 

51 4^ rcfs ^A^5L °J S-f-Holcf. 

5L 5^ 71^, -g-i,, ^5L, ^_2_, ^ ^a\m. o-5L §1-71 S^, ^ 

£ 6(a) ifl*l 5L 6(f)^r 7]^, ^i, ^5L, -ft-51^71 

W ^^-frS £5£f5l <|Hj«- M-EfMi E^old-. 

£ 7^r « 4^1^ £3- S-t^l 

51 9^r 7l#, ^i, «5L, ^ofl cfl^ Ag$i\ 3^13 2] 

10... «^IJ: 5L1- ll...^H-¥- 

13...^] 51^ 5^ 15.. .o\^S.=L/^]^ ^«r^ 

37-4 



1020020035953 #^ 2003/6/5 

17... S. 30...^>H-n-S. 

31...3H-R-5E ^H^f 33... « A^}^\ S-t 

35...^^-H-H HSIf 50... ^ H-l" 

51...a|z}- *H- 2.^- 53...^ 7}^- S.^- 

55. . x}^ 21- 57. . .^A 3.^- 

<19> 6.^, ^^i(Emotion)^ ^3 x}^ ^ ^^o S 0]*]] /§ 

^S. ^3 -*M)# ^nl^ ^*Hfe A}*g- ; 

^ ^ ^(Positive Emotion)7V ^ 

^i, «37}-§- ^ Jf^*} ^^i (Negative Emotion)^, &t}. 

<20> ^*}-^_<LS. n « 0 vai^ ^ ai^^i^.^ ^jofl tr}-5}- 7>^1 

711 ^^(James-Lange Theory)^ SX^., f^Hd^Tll^ s&q-o] ^ 7> 

^1^31^ til-g-o] ^c^ufcf^- jfl^-ui-c o] ^(Cannon-Bard Theory)^ 91^. 
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<2i> #7l ol^s.^ tfl^ ^ ^t^^ ( ^ 

&o\] a]^*] ^7} SL±r ?H o^ig a}^ £3}- 7} -f^d -f^7> 

^s]-# € «fl 3*1* 2=.77]7]) ^A^L, ^, #H7l 

*^7l nfl^-ofl ^S.^- ^tJ-JL ^S}^ tiV^, 7fl^ 
-W>= 7}^- S]^ 7>^1 tfl«H f^Kl^3l7> <*1*1^ 7>^- 

< 22 > oi^itlr 3*1-^ ^sHl <?m*H ^ Vo 14- *7l, iEfe <>l-g-*H 

<23> ol^- z>£- %x\$-5. t}Lf^ , ^15,219,322^^]^ £ 

^O] ^-7} ^ « 0 H$ -g-^j^ tiV-g-^ s^e^^h ^HlTfl A] 

*]H^-0_j2.^ ^7>^ ^A^l- Z^A^ *]-fH5}ji $-x}6\] Tfl 

<24> ZL^U)-, ol&)eV A]e]^^L #*]if ^3-° 3. $7>7> 7>A]^ ^ofl 5l *H 

tH^-i: ¥^i3 °H oj-el- *134 3^*}^ #1*1- Jl 9X7} Al^zl- 

A^ofl o^a} <£*> fe ^A^ 7 > ^ifc -H-SSlJl $X±r*\ lA&^SLsL 5^1^" ^7} &cHr 

^1^°1 5^4. 

<25> se^, Dl^-^-sl ;*U5,725,472JL°11^- £ 2^1 £^1€ £°1 Q*}^ ^e^o] i£-§- 

^•Efl^l- *HAl£ ^ofl tfl^j. $7>^ tH-E- -§-^ £llE^5H ^^f ri £ AVEfll- ^T^Jl 
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*1 «:*H|7fl ^aV-g- 4^1"^- *flsL£ °>7]a1^ ^ oi£^- ^ '^^l^L 

<26> ZLS^M-, #*l^r &&3] 

<y *>-§-^^r ^ ^-JE #t=±°1 tiM^S. ^1^1^ cfltb 

^>o] ^ o.ri-oH 4^ ^*\^5. ^-Bfll- <y^l^ ^-fr $*}31 °X7) x^-g-ofl, 
o.Tgo] -i-^^ ^-f 7jj^-^o] ^-fj-J= 7 > <^3^ o}^, Q*\7\ ^-a- 

^ 7>^1^. 

^ ^^l^l^l- 3X]^tffl§>^ 3X| = «H^ ^^Al^oll ^ ^*\ 7 \ -$-5LS)31 & 

<28> cf^ s.^^. a>-§- 7 >^ ^^l^Isl- 3};e.*j^H s]^^^ ^l^l^l ^ 
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<29> A 0 V 7 1 S-^^ ^*}7) 1^1 *cH-fr£ ^lfe, >M"8-*>7> ^*Rr 

3*1* 5*£r ^^^-i 5S£tt 

£ A « AA^\%«\ n^o\] 4-3- ^H-B-s. ^sW^ ^Ai» ^-51 

o.£ £t, ^"FKE HSEfl ^ Aj^ofl ^ §^ A}Jr 

# #3*Rr >M ^ ^ « S^^fEi ^1^7} #^^7l #-4 # 

<30> Hl*h ^ ^ofl tr^g. A^^-i «o V ^^r ( ^V-§-7>7> Aj^§>^ ^-^ , 

*>M- 24^1^1- <^#*Hr #31, 3*1* ■Z-s.tQ: ^ 5dfe *cH4*-i 

7} #^ * a>^-a>^ Ai^^«.Bl 3^5= ^#*H 

3 sflHofl nj-e} a^a} ^SM^ ^A^ -fi-51<5Kr if-*Rr 

<31> oj*}-, ^ ^ofl V^S. AjA^ o-i ^ ^ A-j ^ofl cfl^cx] 

<32> £ 3 ^ ^ ig-^ofl 4^. AjA^ Aj-^doo)^ 7fl^^J #^5L^A^ Al^ S «.Bl 

^^l^l^l-* 3#*H=- ^ S-l-(lO), A>-g-^7> AJA-H- -£KE*]~b 
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< 33 > 5L 4^r Trf-g. ^A) « 0 >^ A 4^}7] jL#iEiiL*| , A>-g-7 r7 > ^ 

*1« AjEM^ A] EM 5} ^.g. -fi-JEisHr ^-fi-JE ^ Ajjr 7 } 

^](S10~S70), ^ Als7> #^Sl7l ^3|- ^ ^ ^c^-S-o} ^ sfl^ 

ofl t45f ^H-fi-S. ESMffil ^S^r igsJ-A] #7ll(S90~S220)5. 

<34> -^Aj, A}-g-*> 7 > ^Kr ^^(SIO), ^i-frS 2.^(30)21 *<H-fr£ t^H 

-^(31)^ °H *m ^Ha]^ ^Aljr £^(i 0 )S #^*H, ^1^:2. ^ 3. 

^(10)£r *<H^KE ^H^ODiM^ ^ ^Ai«(ll)§ Al^l 

S^-B] ^uf o^o] ^^Al^^o. el* ^A^JE ^]o]Jf(31)^ #^*V 

cf(S20). 

<35> ^i^ClD-I- -§-*H ^13151-^ #^1 ^xflAi^o. m^. ^-f- Ai^H] tfl 

31^} Jul- ^ ^# -tfHsh 2)^ *)1M cfl^ «^]Jl-I- ^#*Hr ^ 

S^-tr^k <^7|oJH, ai«v ^A^ 4l*fl3 ^# ^ 

^ 43^4^ ^-^M 4^- Sl^r* ^*Hr ^^(electrocardiogram or 

ECG) Hi^r 4K> ^ ^ ^7lSl #^fr^ ^8*Hr 

PPGCPhoto-electric pulse PlethysmoGraph) £1-^, ^ *\~% 

^ 2)^-0)1 u:^ ^ 0. S *}^- ^ oj o^S^ alJH7l# o]^}^ 
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GSR(galvanic skin response) <&*\3- 4 1 $14. 

<36> ^ W>^t!- «a^Aloflo|) <^>^, ^^S. ^ S-^-(lO)^ ^-^(llHH 

^Eflo] ^o. o]# <g EflS t^g}^ ^SZL/t^^l- £^-(15)» 

<37> a^, -g- iHgs] 4€- w>^*> ^1*1 <4N ^*>^, ^ £#(10) 4 3 

^-B-i £l-(30)^r -fr# afe ^-id-^-S. ^H^IJ: ^ ^^l^lit ^JL w>i ^ ^o. 

°1* ^*fl ^ S-l-(lO)^- ^l^S* -^^IJlS. €«-«H ^M-frS S. 

1-(30)S ^*Kr 4^1^-(17)» 3L^V^, 3*1-8-5. 2.1-(30)^ ^ 

3 51-^(10)5.-?^ ^*\% ^-^SlW ^^ll^SS £€"*Rr ^^IJl ^^-(37)1- 

<38> h^:, £ 5E HrfM* ll^HHl sl*}^, ^^l^lS ^ -E-l-(lO)^: 

oil 5tt ^5]^ 7>^*>C}. 

<39> zl ^a^h XM-^-Ol)^ >M^JL ^3 5#(10)-§- ^3 *m 

A]^ s «. E i *H5 ^^aij:s^-e1 M-bKH^ *M5 

*>M- « sj-ei-PlE^l- ^*tb^(S30). 

<40> ofl^. a]^- MV^ofl ^-^^ ^if ^ «A1J15L-^E1 (Heart rate, 

HR)^- ^ ^ol£(Heart rate variability, HRV)1- M-Bfufl^ 4&M e^ ^#S> 
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jl, 3) if ^%H1 3fe ^I^JLiM^ 4 if ^ ^31 

2002-00 18541JL ("-*l*fl ^ #3 #Efl <^ ^ « 0 V ^"H1 ^1*1 212.^, °1 

<41> ^ -f-^H ^ MV^ofl £||$. Aj^XIsoflA^ ^] 44^=- 

(RR, HR, LF, HF, LF/HF, RSA)* ^ SUr^l, -f^d 4H> ^°\] tfltr c-fl o] 

B\ « 4^1e^ (RR> RSA> ^ HR)# Tfl^i, «^ofl cfl^- dlo]E^l- 

>M 4444(HRV) ^ 4^ D 1^(HRV)1- FFT «1 444 3 (LF/HF)« 

^ &4. 

<42> S*V, 2] if 4%V ^>c^ ^.^^ ^%Vofl tfltr A^^Al^oflA^ 3] «. ^ 

^^r&N 3g^-^- 441^ 44*1 Ei(SCL: Skin Conductive Level )« ^ £1^ 

til, 2] «- 4%)- 4 <%^3, 4^°1 S^tF 444 ^Hfl^H i44«. *fl3. 

(Positive Zero Crossing)^ 7fl^r-fr 44^ 444 3 (N-SCR: Number of 
Skin Conductive Response) S44iL ^S^SJfEl v^E] t± ^S.^ 1 

(Negative Zero Crossing)44 4 44^^ 49*H 444 4 (SCRM:Skin Conductive 

Response Magnitude)^ -^ir 1[r4. 

7} ^JELE^l 444^r «1 4444 # 434 ^# ^4^14 ^7}^ ^ ^Ofl 

rfltr «^]JL<>fl4 ^#4^ «1 444 Ei HR ^ HRV4, 4"t- 4 If ^314 °H 4 #^4^ 
tr 4^ 4W cfltr ^l^l^H ^*4tt ^31 4444 SCRM-fr 4-§-*r4. 
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<44> zl JjH-frJE. ^l<H-¥-(31)^- ^^-fr-£ ^^(35)^^- El ^>-g-^>7}- *j 

3$ 3H» -fKE^: <r 5U^r ^^Rrdl(S50), £ 5 

<45> £ 5^ 7|#, #-g-, ^i, ^ -frSiSW ^ S^, ^ 

71, S^ls^l M-eJ-hE Sl 5^] w>^- §o] ic^Afloiq- i^i^i 

3113 S^^r 7l^#, ^o)^ S\*H 7%<£2) -fr^uL, ^f<JN 

7>^^1 7)1 <£S] ^ 7l##, ^^^14 ^7>^^^ -B-S^H, «^ 

51 Mi^r 7l##, ^SL^2] ^o|uf o^o} -fl-JE^ ^O.S ^ 

<46> EiEf^ o]E^ A^, ^Z}-, *Z| ( JL^I- °l-$-«H 3 

*1-SNN ^el^« -8-51*1-71 ^ 7l#, ^E, ^ 

^ ^3 3M« -frJE^M HSSfS] <iJofl7} £. 6(a)-5. 6(f)<Hl JE^l^M 

<47> £ 6(a)~E 6(fHl £Al| ti >sq- z>c>l , ESiff ^*1» -ft-5^& 

<r fi^S, ^ , ^7l, £r£/^£ STi-^^- 3^*1 ^^.S. 

<48> SLtK ^Ai-^£ HSS^oll^ ^Al^^o] Ol^^-g-^- ^ 91^ 

7^1 ^Tfl^ Aj^^-g-o. o-tr^- ^ 0}- ^7l, ^5L/^i £E7d#oj i^s)^ & 

f^i^l ii 7 -lAS $-Z.*t ^ ol^_ 
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<49> *V^ > #31 S50°)H 3:71 OA^. ^sM, ^^i-B-S 

HSSf^ ^fe^r o.S ^^S. ^1^-^(31)^] ^d^sl^l'?]: *}-%-*}7\ 

< 50 > zz cf-g-, « ^ S.l:(50)^: ^-ft-js *)H-¥-(3lHH ^^^-H SS-S 

#^ elUM] i^Hf Ajzl- S.1-C51), ^ 5.1- (53), ^4 ^ S.^ 

(55), ^4 7>q- S.f-(57)* -f-*M <« l-'S, ^£^H tfl*V ^ 
-S^fl cl^#ellol§>7lM-, #Q ^/^.HAl^lTiq-, 2L^ *^7l ^-a>1- 

*lH*Rr ¥ ^131 £1 Alz]-, ^z}-, -fzv, #z}-g- t^*}-^ ^Isl- #^t!-cf(S70). 

<si> « 7>^- 2.1-C50)* #33 ^1S7> #s}^ ^ ^ Al#ol 3 43 

^ol«.( 31 )^ Al^l ^ofl o^o} ^7} *fltfl:5L ^5]^^1 SHl^ 

7l 3l*M cfAi a^^aij: ^ 5LW(i0)g. ^H^lsl- ^l^lJ: ^ £1- 

(lO)-g: =l ^HAi^ofl -§-#sH ^ ^4 z\i$d\} cfltv ^^l^lJ:^ ^#*>^i 
(S90-S110), ^^i-H-S ^H-^(31)fe ^l^ls. ^ 2.-i-(10HH M^Jl^S.^- 
B\ HR, SCRM, ^ HRV^l «1 ^ ^##4(S120). °1 nfl, #31 S120<HH ^# 

<52> ZL Cf^- ( ^Ai-^-£ *lH-f (31)^r ^l^m *}^Rr ^-^^ Ajjr 7 )- S] 7l 

a^] jrj.^DlE^-1-^ ^ ^o]^. 31^H 31^ ^^Hl n^-ef z]- « n|.e|.piE-l# 
o} sfl^^ ^#tl:4-(S130). 

<53> ZL Cf-g-, ^A-l w (31 )^ A>-g-^> 7 > *<H A <W1 £^>^^1- ^3. 

*>7l ^^H, ^S^l 2)-El-nl E-ll-Sl ^^j- Sfl^^- Aj^l 2)-2l-clEi ^5}- 2.^ 7^ ^- «L( 33 ) ofl 
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48*11 £4 £131- ti^H A $7% ^n]B\^9] sfl^o]] cfl^V 

^*}- D(d 0> di, d 2 )» ^#*Kr3)(S140~Sl50) , °M 5. 7 ^ £ 8f 4 « 

<54> J£ 7 o. ^ sj-aj-ulEl .fiigsj Ojafl.g. uJ-Ej-Hfl S.#g.3.x\, T-cr « 4^ D 1^ 

7} &7iq- n]<$$ £31-71- lH§<5Hg^ 3* 4*l^=k 

<55> s. 7°\] S.*]Q ti>^ £o] zj- ^H^i^Htf HR, SCRM, HRV^ « 4sM3#£ 

3 « 3^5. s^a]^ ^o. s> 

4*1 iH^, 71^, ^iL, ^ ^ ^Efl^Ho} 

A (ANS: Autonomous Nerveous System) ^, « 4^1^ ' HR, SCRM, HRV^ sfl 

£1^1?J ^olcf. 

<56> ofl^. s.^, 7l#2l #E}HH^ HR-er ^^Jl SCRM4 HRV^r ^7>«H , 

#eJ|<*1M^ HR^r ^-isfZL SCRM^: ^7}«H , ^-^ ^^HHxr HRs}- SCRM<^1 

^7}f>\5L HRV^ #^4. 
<57> a. ^c(^fe ^Al^-iEofl A}-g-s)^ « 4eM3« HR, SCRM, HRV S. &$*}3L 

<>H nj-^ £ ycfl B>sq- ^-o] HR, SCRM, HRV Afl7fl4 « ^ ^<H1 tfl*H *3 

*fl 4^1^ £4 t 1 ^^^^:, €#^r SCL, SCR, RR, RSA ^ 4^13 

^A^^ofl A}-g-^ ^ & ol 3.0- c]-*.o} s ^ ;£o] Ojo^ 
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SCL, SCR, RR, RSA^l « 3^1^ f& sfllH « 3^ 

<58> [s. i] 
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XI. 
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lr 






lr 




lr 


lr 
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ir 




lr 






lr 


-o- 














lr 





SflB^ "2 D(d 0 , di, d 2 )» M-Ef^H S^^^i, <^71<>)1^, >$afl Sj-eH 

HR, SCRM, HRVSl sfl^^l tfl*V d 0 , di, d 2 tt 7r*>S. 3L*l€th 

<eo> E go\) -£^1^ «><4 ^-oi > 7j^o. £ ^1^(31)^ « s^]^ ^Jr}- S.^s\- ^ 

sflfH tj]^ €^ D(d 0 , di, d 2 )l- <^7HH d 0 , di, d 2 t= ^ 
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<6i> ofl-g. aj^aijt. wis}. s.^^ HR, SCRM, HRV^ yj^yj- t , I , T 

°]5L, ^l^lJl ^ £l;(10HH *3*ll 4^1^ HR, SCRM, HRV^ 2fl€°l 

^ T , T , i 91 D = (0, -1, ^4. 

<62> *V^ ( £ ^Al^oflA^ yJ\ ^v\^c^ ^igofl cfl*> do> dl> d 2 

<63> JH ^cH-^SL *iH^(31)^ ^- « sH^l^m^ 3flH4ofl tfl^ 

D(d 0> di, d 2 H ^ ^*Hr 3*ttNN tr^cd-^ ^H^cfl(S160) , 

do, di, d 2 3 3.^ (H^S S.€- >M sJ-^e^V « s^Ie) ^s)- 3.^ 

<64> ^ t Ag^ sJ-^e^S-^ ^ ^ofl A}-g-*} ^>A]o^ $-#6)} 

«M ^*Rr £^1-^^11- ^(Sl00)*>fe ?}J£ 7>^tNl, O] ^0. 

^H^-(31)^r A)~g-*>7> U]^^ ipS^ ^§>^ ^A-^AJ-Eflo,! o]Al^^ 

<65> ZL Cf^-, ^Ai *lH^-(31)^r ^*Rr ^AJ-EIH -E^M ^4", $ 

3lH*Rr3l(S170), d 0 , di, d 2 ^ S-^f 0°] o]-iJ|ig a^] A^}^ 0 ) aj^] 

^s}t2)b] ^_s\- 3.^ <>Hs>jel5. pgAi S^SfS] ^S31^» t£ 
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sW?I4(si80). <^7HH, %*\-frs. sssfsl £3M7l*r <>l-frfe <a 

<66> ^ ?I31s7}- ^s}-^ *<H-n--E s^s^ofl n^-ej- ^*fl 7}^- s.l-(50)# 

Al^ofl AjZV, ^Z}-, #Zj- *}^# ^ #Sl^ Al^7> 

<67> SV^, ^ S170^H ^ Sfl€°l « S.^ <Ux]i5\^ Bl-S} 

£.^4 ^^1^1 ^7>» *ll£LSKr3l(S190), d 0 , di, d 2 ^ & & ^V} 0°}^ W 
^ $E±v]^t& s§*\] 4^*1 3 £SJ- £M^5.S, ZL « 

Bfe|ul&|# igsJ-7} ^Att « ^ HSSl-olH ^ 

*]] B]-5]-ul^o)l cflt!- 31 1^- #7> SE^r ?3-4iAl^l4(S210-S220). 

<68> o^HH, a}e»^ 4*f| B}eHEis] *H*eH « €*V d 0) di, d 2 ^ #o] io] 

Ig, A^j B|-5fDlE^ BflEjo] ^ B^u]^ ^ 5flliii4 #^#31 Si 

B]-Sfn|E^ ^ ^7M^o> ^M#4 ^llt ^7M^lcf. t£ 

*K « sfliiH tfl^ d 0 , di, d 2 ^ « 
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<69> uvq S190#?H°1H 4^^) Jij-eJ-nlE^ ^o) 4 2**1 3 SL 

^4 ^ ^-f(do. di, d 2 ^ ^ ^ *M?k 0^1 £ 9*11 51^ igsj- 

-f4i£$W 44 « 444 4 #4 ^s}- -fAj^l- «li2*M(S200), ^4 49*j) 44 
44# ^ ^445-5^1 ^4 -g-oi^v sj-B^i ^^-7> ^Atb ^j*f| 44443. # 

^ *(S210), HSJU-^H « 45}nlE^ofl cfl*V eflt^ # 

7> SEtt #±A)HtHS22Q) . ^7M*\, « 44444 -fA^Afe *fl# ^A^ofl cfl 

*H 3H-$K£7> 4444 £o_s ^*<m4. 

<?o> n 4^ gfligo] 3H-fi-3E. HS-S-f-ofl 14s} 4^. H.l-(50) 

* *1*H Ajz]-, $zj- f *z]-, 4^4 ^ g-sjaj A]^7> #^£4- 

<7l> ^ ( c^Tll S180<*IH fiSUsl- £3Mz] nfl ?1^2] 

°J4 4#44 ^f-b 34 4 5 H-4tNl, 4*^1 4^ 4-5-^1 2L 44 ^ai- 

<72> o]2]- v\&7}x]3. t ^Tfl S22(H>H eflig-g- t!r#3l ^7> SE^r 4 

nfl ^ 34^]^^ ^ £ efl^^ 44 44^4 4^4^31, 4 

. ^Tfl 4^ ^^l « 4444* *114*fl4* ^4- SSSfo] efl^ ^a] 

444 4H3KS-4 ^7> 4^4^ 0_j^*) ^/^£f 7>^4«b ^ &4. «q« #01, 

44-fKE = M#6fl4 SCRAH tfl^ IS ^7>aM^ 34- ^*fl 4444 SCRM 

4 ^. sM^t 1^- 44 44"44 4 -§-4*1] HL 44 SCRM4 efl^^# *7>a]^o]:^ 

4-f 44 7144 4^44 ^4-n-H Hi£fo)i^ SCRIH 4^- 4H&b* 23. 
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<73> x E ^ i ^5}-^ ^*\-fr5E. ^-8-3E)7l q-Al ^«fl ^^-fi-H 5.3. 

^1^11- *>^-*Kr #33 A1JT7} ^^5]7l *H A>-g-7Hl7fl 2^1*1^ 

^xr £3l(S230)» d| 7Wx}2\5L *Vq- ( #3^x1 ^ Jl ^9) 3±5L7) 

3 -tf^HH ^H-fKE. <y^3 ^Sj-sl^l &JE^- «H 3 

<74> £ Oj^fll- §71 ^*fl A>-g-^> 7 > -g- ^<*fl 

w>^t!: ^*H1» -M^W. 
<75> -f^, -S-JE^ 4= SI^ 3^-fKE 6(c) o^l 

^, Si^-gr , ^7}^ 265=, ^-E^r 70%3. 

<76> §^1- -£K£%V ^ fl^ 7dH!^7t- ^S\<£^3L 7>^ ^ , « £f 

(50)-i: ^f-SM #7>o] ^^#eflol^7l W #^3 Aijr, tTi^ s ^ 

# ^171 ^ #33 A]jr, MV^^o. « A >Al7l7l ^ #33 £r5L4 #3E# ^1 

<77> 3. Cf^-, ^-fi-JE. ^H^(31)^r *}^-*}tt #33 ^1^7> #^513 #4 * 

1H1 tfltb ^^># D(d 0 , di, d 2 )* ^#tb4. 
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<78> 



°fl-& 49*fl 4^1^ HR^l #7]- £l _H , SCRiM ^^Jl, HRV^l §7^ 



*IM-¥-(31)fe- <>1# « 3*2**13 £3* HlJH^ z}- ^ if-e^Ei HR, 

SCRM, HRV2] afiHofl tfl^ ^ do=0( di=l, d 2 =-l« 

^ ^-g-, ^l-fKE ^^^-(31)^ ^ « 4^13*3 sflBi^ cflt> D7> 

(0, 1, -l)ol^S °M ^*Rr ^^"^H -Et^l ^ ^ 
sl-eMEi SCRM, HRV^l ^sfl 5}-eHEi fi.'gjq- ^l^l 

51 9^1 5*1 € -f^^H ^ SCM ^s}-7> 4^*1^5. ^^t!r ^, S. 

6(cHl 5LA]sl SCRM°11 tfltt ^S£#<HH efl^# ^£31 ^7\*\^ efl^^o] ioj 



H « 7>^- 5L^(50)^r ^f-*H *cH^-£ H^£t1 ^ ^13 

^\ #^M- *>^*Hf #51^ ^1^71- CfA] Al^fl ^ A>-g-^> 

«^1Jl-I- ^JEL^H €*Rr ^^7> -fr^l! nfl7>^l azf^-g; ^K^t}-. 

£ U ^Hl# <>l^r 3H1 1- 

^H7l- 7f^^^ ^-g- o)^^- ^ojcf. ^-§1, J± ^ofl olo^, ^ ^ 

*UN)*r 7l^, ^S, ^7}X]S t^^il^, ^^°fl 

^ ^ s]-E].nlE^(RR, HR, RSA, HRV, HF, LF, LF/HF) ^ ^ *1*J- 4fl*H*l 
^^-^nHl ^-*V «1 ^^njEil-CSCL, N-SCR, SCRM)# ^l-g-*>^ #*<3 ^- 




^, %>7l^ ^^2]f , ^r£^ 27£ 



75%S 
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SL^r ^JE $X^-. ^*\, ^l^tb 7l#^ ^J:*}^ ^h^o} 7 ]=- 

^ofl tt)-s^ ( 3X) = «A^ ^l^ofl nfsf ^^1- -^J^ ^ 5^ 
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[3^* 1] 

*>-8-*v^ -a^s^-Bi ^^l^ijn- ^#*>ji $zj- f ^z]- *>^-## ^ 

*fl<HsRr tcj-e}- ^^i- -B-H^ 3H-B-.se. 5£°H, 

*}-§-*}7} ^*Hr *<H» *r 9X^r ^SH-fi-S HSS 

A AA^^ ^A ^HlHl 4s} #7l ^sH-R-H = ^sM^ ^ 

#71 %*\-frs. sss#ofl 44 41 *H ^ <dJiS #3*1- 

^ « 4^ at; ^ 

#7l « 4^ Sl-S^-El #2] 3 Ajjr 7 }- #^E)7l #4 Al^7> 

4^44 Al^fl^Bl *H5: ^ ^*fl>0Jr§ 3 #44 #71 ^4-fKSL £^ 
S. #^4^r ^I^IJl ^ 5L^# 5E^-*Kr 3* ^^SLS. t}^ %*\-frS. #4. 
2] 

^1 l*oHl &44, Aj-7] Jg^fe 7l#, ##, fc, ^5L, SE^r ^ # 
44# i&^Kr 4^-^-5. 3H-B-51 #4. 
MJt 1 * 3] 

^1 sa«H-H, #4 ^H-B-s. 

3H#3) 1 i 4 44*1 ^sh ^sfl 44 D H ^s}- s.m 4 

#-¥-; 
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£ last ^ 
[^^t 4] 

^1 3^H1 5^1, #7] ;^-f}-5L ESEff, 
^ ^=71, ^i£/#5L d^d^g: StH^M H^Sf^t 3# ^^-S. 

5] 

4%M1 &<>H, AT- 7 ] ^A^£ ^1 fife, S^, ^ 

6] 

3-M A o > 7l ^H^fe, 
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*H 3%> *D 5%H1 Si^H, ^71 ^i-frH ^ o^^, 

# #7l >M ^-el-ulEj #J>}- <S*1*)-*1 A oM <a*ls}*l ^ « s)-^ 

8] 

Xl 3%V all 5%H1 &<H*1 , 3*1 XH^r, 

9] 

[^T 1 * 10] 

XI 3%> 2L^r XI 5%H1 SU^i, ^-71 ^H-fi-S. XH-¥-^, 
Bj t^s}- s^sj. oj*l*J.*l ^-i: ^-f, ^71 ^4KE HS£#S1 €aM?lfe 53 
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[^T 1 * 11] 

^4, Hi^ ^ ^fM- °1#^ 7}^Rr 3^ 5fb ^M-fKE #*1. 

12] 

l^oH] £M*1, #7l ^ SL^-B: ^>-S-^ ^l^lS^-Ei **o]S_ 5>q- ol 

#2] ^^aI^S %%*}^ 

#7] M% ^6\) £fl$ ;g#*Kr ^ ^# 

#*1. 

13] 

12%H1 &<>H, ^7} ## tfl^f- ^^A]SS.^-Ei ^MV^ ^ #«1- ^o]^ 

<H1 tfl^- « 3# ^#*>^r ^ ^ *}^r ^*]$-5L #*1. 

14] 

1%H1 #7] ^ 2-lr£r, 

#71 ^^l^lSl- ^ ^ E ^^ AlJr^Jf; 
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^l*Hr ^a}Jl 3 S.^}^ ^SLsL t}^ ^-frS. 

[3^8- 15] 

*H-£ W « sl-^l^* ^#<5Rr #31; 

A oM -ft 3E.il: *r 5£tt 3*i-fK& HS£#oll icj-Bl- ^f-§-^^ 

3#£ ^l^lis^El x\o]5_ ^q. ^ 4^*1^1- ^#*Hr #31; ^ 

SStf ^Sj-^l^ 3*1* -H-^fe #31* i«-*Rr ^-ir §>fe 3*1^-3= 

16] 

15%H1 ^7} 3*1^r 7m, «SL, iR^ # 

i^*Kr ^ 15^ 3*1 3-3= « o >^ 
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17] 

m Sife- 2:^, *7l, HS.S#2l-*l ^13. ^ 

^i-B-s 

18] 
19] 

*fl 15%H1 Sa°1^, #BH ^Jlfe *z^ ( Sl^r ^ ^ *>M- 

[^^8" 20] 

*fl 15%H1 91°]*], #7] ^ ^ ^ 3^ x^Hl cfl^ <M-y:£:# X 

[^T 1 * 21] 
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[^T 1 * 22] 

[^T 1 ^ 23] 

^ 15%H1 &°H, ^71 -fj-s.*}^ #7fe, 

24] 

*)1 18%!- Hl^r *ll 23lMl 9X°]^, *}-&x}7} Q*}^ *<H^3H 
4 V 7] *<H^£ HL^r 31 ^2W?l^r ^1# ^ i^V^r ^-fr s. 

25] 

*ll 24^H1 ^ol^1, #7} 3H-R-£. ^S#2l 5E^r ell^-i- ^^l7l^ #7)1 

^7] >«*fl4lJL<*1M ^#<£ >$*fl sl-El-nlE-l-i- ^ ^) Sj-El-nlE-lo] 3J)^ 

# ^71 « 4^1^ €3- #7} °J^1^1 « 
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26] 

€°1 #7l « 44*13 €4 2. 14 «2*|«l-4 ^ 3-9- , 49*fl 44*13 >£4 

$H 44 -id^!€ >M 44*134 3^-8-5= £4*1 4 3# ^8-° 

27] 

all 26%H1 #7l >M 44444 £4 -ftf^Sr «fl^ *fl4^ ^ 
[3^* 28] 

24%H] 5a°H, #7l ^H-frS. Hl^r efllM; £4*171^ #31 

#7l ^#4 « 44*131-4 #71 ^sfl 44*13 £4 2. c i4 

H444 ^-f , #71 ^i-B-SL *13S.#4 £4*171^ ^-g- ^SLS. 4 
^ ^4-fKE «o V ^ . 
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